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EDITORIAL 
PHYSICAL MEDICINE AND MEDICAL EDUCATION 
FRANK H . KRU EN, M.D. * 
Physical medicine includes the employment 
of the physical and other effective diagnostic 
and therapeutic properties of light, heat, cold , 
water, electr icity, massage, manipulation, exer-
cise, and mechanical devices for diagnosis and 
for physical and occupational therapy and 
physical r ehabii itation. Occupational therapy 
has been defined as "medically prescribed ac-
tivity (other than gymnastic) with a remedial 
objective. " Physical reconditioning is the pro-
cedure followed in the prevention of physio-
logic r etrogression during convalescence, and 
it is directed toward the restoration of full 
strength and stamina to convalescent patients. 
Rehabilitation includes the employment of all 
forms of physical medicine in _conjunction 
with psychosocial adjustment and vocational 
retraining in an attempt to achieve the maxi-
mal function and adjustmen.t of the patient 
and to prepare him physically, mentally, 
socially, and vocationally for the fullest pos-
sible life compatible with his abilities and dis-
abilities. 
It is gratifying to note that medical educa-
tors finally are beginning to give serious atten-
tion to the developm nt of tea hing and re-
search in the field of physical medicine. Dr. D. 
Baily Calvin, dean of the University of Te as 
School of Medicine, wrote recently: "In the 
field of phy ics as related to phy ical medicine 
* Professor of Physical Medicine, M ayo Foundation, University of 
Minnesota and Head of the Section on Physical Medicine, Mayo 
Clinic . 
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and physiological chemistry, great advance-
ments have been made .... If health is to be 
construed as normal equilibrium, with proper 
function in all organs doing their job in proper 
manner, then disease must be considered as a 
departure from dynamic equilibrium. The 
need, therefore, is for the physician to serve as 
a health engineer, an analyst whose function is 
to re-adjust the equilibria of the body and 
bring them back into normal hqmeostatic bal-
ance. " This is exactly the approach of the phy-
sician specializing in physical medicine who 
devotes great attention to dynamic phy ical 
reconditioning, to the employment of physical 
procedures for analysis of disorders of function 
and to the application of physical agents for 
restoration or maintenance of a normal or 
nearly normal physiologic state. 
In an article entitled "Transition in medi-
cal education," Dr. Alan Gregg, director of 
the Medical Science Division of the R ocke-
feller Foundation , observed that "duri1w the 
past seventy-five or eighty years, one of the 
most significant efforts of medicine ha di-
rected itself to finding the cause of disea e. " He 
pointed out that this " preoccupation with the 
cause of disease has greatly influenced medical 
education." He added that "etiology became, 
as it were, the husband of diagnosis and the 
father of treatment. " This led Greem- to the 
conclusion that " preoccupation with the 
causation or etiology of di ease all too often 
(Continued on page 51 ) 
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CEREBRAL ANOXIA AND ITS RESIDUALS* 
. II. RESPIRATION) NORMAL AND PATHOLOGICAL 
CYRIL B. COURVILLE, M.D. 
From our present viewpoint it is not sur-
prising that the story of the clinical develop-
ment of asphyxia had its inception at the same 
time as that of the physiology of respiration. 
No sooner does the inquisitive physician dis-
cover a new disease entity th~n he begins to 
investigate the phenomena upon which it is 
based. It was Aristotle who first wrote of diffi-
culty of respiration in high altitudes; he also 
postulated that the prime purpose of respira-
tion was to cool the blood. Although his idea 
of respiratory physiology wa a little na!ve , it 
was but a token of the long interval of igno-
rance which wa to intervene before the 
physics and chemistry of respiration were to 
be understood. 
This long wait was due to man's slowness in 
comprehension of the chemical aspects of_ liv-
ing matter. And this in tum was a result of his 
inability to cope with the manifold problems 
presented by even his most superficial investi-
gation in the realm of biology. Inventive 
genius was then too deeply buried be-
neath the snows of dogma and authority. But 
when Boyle invented the air pump (1666), it 
was only a step to prove that air was an un-
* From the Department of ervous Disease , College of Medical 
Evangelists, and the Cajal Laboratory of Neuropathology, Los 
Angeles County Hospital , Los Angeles, California. 
equivocally fundamental necessity of life. Thi 
was easily demonstrated by exhausting a cham-
ber containing a living animal. The fact was 
also proved in another way by Hooke (1867)? 
who found that an animal could be kept alive 
by passing air through its perforated and col-
lapsed lung. 
Lower (1669) and Mayow (1673) concluded 
that the action of air in respiration and com-
bustion was similar to that of niter in the com-
bustion of gunpowder. They believed that the 
"nitro-aerial spirit" in the air was absorbed 
into the blood from the lungs, whence (ac-
cording to the theory of Descartes) it was car-
ried to the brain, distilled into the ventricles, 
to reach ultimately the muscles via the nerve 
tubules. 
It was almost a century later before the next 
development in the physiology of respiration 
oc urred. In 17 54 Joseph Black discovered 
that "fixed air" (carbon dioxide) was given 
off from the lungs in respiration. Shortly 
t~ereafter this concept was enlarged by Priest-
ley (1774), who found that "dephlogisticated 
air" (oxygen) disappears in both animal res-
piration and combustion, but it is produced by 
green plants. Lavoisier ( 1777) unified these 
two isolated ideas by demonstrating the chemi-
Copyright, 1947, by Review and Herald Publishing Association 
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cal formation of carbon dioxide from oxygen 
and carbon, a product which i formed by an 
animal in approximately equivalent amount 
to the oxygen consumed (Lavoisier and La-
place [1783]). But all that Lavoi ier got for his 
efforts wa the doubtful privileg of being 
guillotined in the Place de la Revolution on a 
sunny morning of May, 1794. The new repub-
lic, so they said, had no use for bourgeoisie in-
vestigators. 
The next step in the physiology of respira-
tion wa th discovery by Leaalloi ( 1812) that 
respiratory failure and death followed the 
destruction of a mall area in the floor of th 
fourth ventri le. Thus was identified the "re -
piratory center." But this discovery was some-
what of an e topic departure, for there wa 
still much to be learned about the chemical 
aspect of respiration. Magnus (1 37, 1 45) 
found a way to liberate th a e from the 
blood (by expo ing it to a va uum), pro ing 
thereby that les oxygen and m r carbon di-
oxide wer given off from venou than from 
art rial blood. With the dev lopment of the 
mer urial aa pump by L. Meyer, Ludwia, and 
Pfluger, it was found that en i taken up 
from the lungs by the blood; that it form an 
easily di o iabl omp und with hemoglobin; 
and that thi aa i taken up from th ti sue 
as the blood cir ulate thr ugh the capillary 
ystem. It wa 1 arned that the oxyaen-depleted 
venou blood al ·o accumulated a upply of car-
bon dio ide arri d in a loo e h mi al com-
bination to be discharu d in the lung . 
But thi la t bit of hi t ri al lore ound 
tranael lik our pre ent-da phy i loay of 
re piration, whi h inde d it i . L tu ee, then, 
what our modern cone pt of th me hanic , 
the phy i , and hemi tr of r piration really 
in ol e. 
R 1AL RE PIR Tl 
A tudy of normal r piration rev al that 
a number of fa t r ar in olv d: (1) the me-
• 1 
\ 
chanics of chest movement, which re ult in 
the inhalation and exhalation of air, (2) the 
physical principles governing exchange of 
ga es, (3) the chemical rea tions that have to 
do with transportation of oxygen and carbon 
dio, ide in the blood and tissue respiration, 
Fig. 1.- n earl type of air pump u eel by Bo le in hi 
·periment. 
and (4) the nervou fa tor that ontrol re -
pirator a tivit . In thi bri f r iei onl the 
mo t ential featur oE th e fa tor an be 
on id red. 
Mechanic of Breathing.- An in e tigation 
into th me bani f r piration indi ate 
that the lung pl a pa i e role, e pandincr 
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and contracting with the chest walls; that in-
spiration i largely an active process, and ex-
piration i almost wholly pa ive ; that the 
che t is enlarged in all it diameters during 
inspiration, wherea during expiration the 
thoracic cacre of it own wei ht re umes it 
restincr position; and that the di tended lungs 
recoil, and the now relaxed muscular dia-
phragm is pulled upward into the chest. 
Thi alternating recurrence of active and 
passive movement result in the in-and-out 
passage of air chemically altered in the lung 
b the gaseous exchange through the alveolar 
and capillary walls. The gases of this alveolar 
air come into a balanced tate with that of the 
capillaries in the alveolar wall. The e small 
pockets of air must be con tantl y renewed by 
the addition of fre hair from the out ide. Thi 
i accompli hed as follow : 
By the encl of each expiratory movement most of 
the air in the di tended acs i xp lled into the bron-
chiole' and thence into the bronchi. With the next 
inspiration thi air i again for d back into the alveoli, 
while the fr sh air now fill the air pa sages. The 
oxygen from the new air i diffu eel throughout th 
alveolar air, and the carbon dioxide in turn i diffused 
into the air in the air pa age . '.[ ixing of th e alveolar 
air with the in pired air eerns to be fundamentally 
mechanical and incident to re piratory movement 
and the chang in temperature betw en th residual 
anu in pired air. 
It i a urned that at omplete re t there i 
about 150 c . of air in th re piratory pa sages 
where the thickne of the wall preclude any 
ga eou e, hange. In expiration mo t of thi 
air i exhal d. On an ordinar in piration 500 
cc. oE air i inhaled, 150 c . of which fill thi 
"dead spa e" of the br nchial tree. he re-
maining 350 cc. i mixed with the air whi h 
has remained in the lung after expiration. 
With the next expiration the now well-mix d 
air i fore d out of the al eoli into th bron-
chial ystem. Part of it i exhaled; the remain-
der o u pi the bronchial pa age . We thu 
learn that all the air from the previou inhala-
tion i not exhaled in turn but that ev ral 
respiratory act are nece sary to completely 
exchange all the air which is in the lungs at a 
given time. 
The Phy ical Law of Gases and Their ln-
f/,uence on Respiration.- In the exchange of 
oxygen and carbon dioxide through the alveo-
lar-capillary wall, four laws croverning the 
a tivity of gase are known to play a part. It 
is recognized that if under constant tempera-
tures the olume of a ga is altered , the pres-
sure of that gas varies inversely (Boyle's law). 
On the other hand, if the temperature of a gas 
i raised 1 ° Centigrade it volume at 0° Centi- · 
grade expands by 1/ 273 if the pressure is kept 
con tant (Gay-Lu sac' law). The pre ure ex-
erted by any given gas in a mixture oE gases i 
that of th gas in its unmixed state (Dalton' 
law). The amount of a gas which goe int 
solution i proportional to the partial pressur 
of that ga and it relative solubilit (Henry's 
law). 
In appl ing the e law to the e, hange of 
oxycren and arbon dioxide between the alveo-
lar air and the blood pla ma, we find that the 
oxyg n is f reed into the pla ma because of it 
higher partial pr ur in th alveolar air. In 
turn, the higher con entration of carbon di-
o, id in the blood plasma results in e cape of 
thi a int th alv olar air (Henry' law). 
In thi int ra tion each era behaves a 
though it were the only one pr sent, exerting 
it own partial pres ure (Dalton' law). In 
a ord with the prin ipl of Boyle' law, oxy-
gen pas into olution in the blood plasma 
of th pulmonary apillaries b cau e of th 
lower temperature, but in r pon e to th 
higher temperature in th ti ues it i more 
readily given off. Also becau of thi high r 
temperature in the ti u increa ed molecu-
lar a tion produced thereby fa or the olu ~ 
tion of arbon dioxid in the blood plasma 
(la' of Ga -Lu a ). 
Chemical Factor in Re piration.- The 
transportation of ox en from the lungs to th 
38 Courville- Cerebral Anoxia 
tissues is accomplished through the complex 
ubstance, hemoglobin, resident in the red 
blood cells. Relatively little of this .gas is car-
ried in olution. Nevertheless, this dissolved 
gas plays its part in the release of oxygen in the 
tissues, for when it has been u ed up the low-
ered 0 2 tension in the solution initiates the 
dissociation of oJ ygen and hemoglobin. 
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TENSION OF OXYGEN IN MILLIMBTERS OF MERCURY 
Fig. 2.- Di ocialion curve o( oxygen and hemoglobin. 
(Barcroft.) 
Oxygen enter into a loose chemi al com-
bination with the hemoglobin (2 atoms of 
oxygen uniting with each atom of iron in the 
hemoglobin) to form oxyhemoglobin. It has 
been demonstrated graphicall (th o ' ygen 
diss iation curve of hemoglobin) that there i 
a well-defined relationship b tween the partial 
pre ure of oxygen and the percentage atura-
tion of h moglobin with thi gas. (Fi<Yure 2). 
Al though there i a light variation in thi 
urve a it occur in experimental olution 
omparecl with human blood (owin<Y to 
change in the pH of the blood and it tem-
perature), the fundamental are applicable. 
When the blood leave the lungs, about 911 
per cent of th hemoglobin ha be me oxy-
hemoglobin. When the tissue capillaries are 
reached, the low oxygen tension of the tissue 
fluids and cells favors the dissociation of hemo-
globin and oxygen, and the released gas dif-
fuses through the capillary membrane into the 
tissues. This process of dissociation increases as 
the blood flows through the part because of 
the mcrease m temperature and increased 
amount of carbon dioxide and lactic acids 
poured into the capillary blood stream. 
In spite of this facile dissociation of oxygen 
and hemoglobin, the blood lose only from 1/5 
to 1/4 of its oxygen supply. This fraction of 
oxygen lost to the tissues is designated as the 
"coefficient of oxygen utilization." If, for ex-
ample, the brain needs a greater supply of 
o ygen through increased activity, this m-
crease is supplied through an increase in blood 
flow or an increase in the coefficient of oxygen 
utilization, or both.* 
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Fig. 3.- Carbon dioxide di ocialion urve of full reduced 
human blood. (Modified from Christian en, Dougla , and 
Haldane, by Be t and Taylor, [1945).) 
* It is a point of interest to note that in the course of an epileptic 
seizure there is a tremendou acceleration of the cerebral circulation 
so mu h so that the blood pa ses into the venou system still red 
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Much experimental work has been done on the 
problem of tissue respiration, but as yet there is no 
precise information available a to the exact methods 
of oxygen utilization by the cell. It is obvious, of 
course, that the chief source of cellular energy is the 
oxidation of metabolite . When this process ceases, 
cell death follows, as is seen in ca es of serious degrees 
of anoxemia in which profound damage to the cerebral 
tissues results. It is believed that thi process involves 
the removal of electrons from the involved metabolite 
and that glutathione and ascorbic acid may assist some-
how in the proce s. Just how thi i actually accom-
plished is as yet unknown. 
Be all this as it may, it is clear that the 
venous blood which returns to the lungs is de-
ficient in oxyhemoglobin and is surcharged 
with carbon dioxide. When carbon dioxide 
enters the blood from the tissue , it combine 
with water of the plasma to form H 2C03. This 
action is facilitated by an enzyme, carbonic 
anhydrase, found in the erythrocytes. Most of 
this vveak acid combines with a base to form 
bicarbonates. 
The role played by hemoglobin in the trans-
portation of carbon dioxide ha not been fully 
appreciated until quite recently. It was long 
presumed that this ga was carried alone in 
chemical combination in solution. It is now 
recognized that hemoglobin actually ha a 
double action in this respect: (1) it carrie a 
considerable amount of ba e, which it yield 
up on losing its oxygen, and (2) it actually 
unites with carbon dioxide to form carbhemo-
globin (2 to 10 per cent of carbon dioxide is 
carried in th is way). About 5 per cent of this 
gas i carried in simple solution, and the r -
maining 85 to 93 per ent i carried as a bi-
carbonate. 
In the lung the carbon dioxide is rapidly 
unloaded, a necessity, for the blood remain 
only one second on an average in the capil-
laries of the rungs as in other body tissues. This 
rapid release of carbon dioxide is made pos-
sible by (1) the action of carbonic anhydrase 
with its high percentage of oxyhemoglobin. This too rapid circulation 
docs not permit an adequate release of oxygen to the tissues, and a 
state of partial tissue anoxia results. It has been assumed that the 
advanced degrees of cerebral atrophy found in chronic epileptics j 
the end result of repeated episodes of partial anoxia. 
(which serves in both phases of the reversible 
reaction) and (2) by the rapid release of this 
gas from combination with hemoglobin. 
Nervous Regulation.- As the result of ani-
mal experimentation, Markwald (1887) came 
to the conclusion that respiration was under 
specific nervous control. Lumsden ( 1923) sug-
aested that the respiratory center was located 
in the medulla at the level of the striae medul-
lares acusticae) and that this center was nor-
-n---A 
J3 ,__,,__ __ c. 
--#---D 
\ 
Fig. 4.- Location and extent of the respiratory center in 
the cat. (According to Pitts, Magoun , and Ran on .) 
mally dominated by an inhibitory or pneumo-
toxic center in the upper end of the pons. Pitts, 
Magoun, and Ranson (1939) recently found 
that the respiratory center (in the cat) was lo-
ated in the reticular formation of the me-
dulla, and that it was divided into two por-
tions, an inspiratory (apneustic center of 
Lum den) and an expiratory division (Figure 
4). It was learned that regular respiration can 
be p~oduced by timulation of either divison. 
Although it was for a time denied by some, 
40 Courville- Cerebral A no -ia 
it is now known that the re pirator center 
may act pontaneously, and thi activity i in-
herent on the inspiratory portion of the center. 
It i recoo-nized, of cour e, that thi enter i 
al o influenced by emotional factors and, fur-
ther, that it may be controlled temporarily by 
volition. 
CAROTID SINUS 
man ( 1927) discovered the carotid reflex. In 
the carotid and aortic bodie two type of re-
ceptors were i olated. The pressoreceptors 
were capable of being stimulated by me-
chanical m an , while the chemoreceptor 
could b timulated by chemical means. Com-







MUS CL ts 
Fig. ~ .-The nervou control of re piration . (Be t and Ta lor.) 
he· major ontrol , however, seem to be on 
a r flex ba i , a wa hown a long ago a 1 6 
(Hering and Breuer), b ing influen d by r -
pirator a ti ity. The e inv tigator howed 
that inflation of the lungs inhibit d inspira-
tion, and, conver ely, that deflation inhibit d 
expirati n. Mor re entl He man and Hey-
the hemor flex mechani m of the carotid and 
aorti bodi wa re i tant to the. influence of 
anoxia · thi m hani m i th re fore the la t 
lin of d f n e a ain t r pirator failure. 
It ha long b en known that carbon dio -
ide ha had a p ifi action on the re pirator 
nter. ·with an increa in thi ga in the 
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blood, the center was stimulated to increased 
activity. It would seem as though the cells in 
the center are highly specialized, capable of 
ampling the blood for it oxygen content 
(Best and Taylor). 
At thi point one might investigate the 
pathologic phy iology of a variety of respira-
tory episode (Cheyne-Stokes or Biot's respira-
tion), which are o often a part of certain dis-
ea e syndrome . But even though anoxia, at 
lea t to a relative degree, may play it part in 
the production of ome of them, these condi-
tions per e are not of major concern to us in 
thi conne tion. \!Ve are interested, to the con-
trary, in tho e more serious, even lethal, con-
dition which leave their unmi takable stamp 
on the tis ue of the brain to .produce the char-
acten tic ano ' i ymptom- omplexe . But be-
fore we tud the e cerebral le ions them elve , 
a word about the variou types of anoxia is in 
order. 
A OXIA- IT TYP AND CAU S 
We are now in a position to inve tigate the 
pathologi phy iology of anoxia, the ubje t 
here beino- on idered. W hall find that ther 
ar many cau e for an ultimate de rea e in 
the amount of oxygen d livered to the ti sue 
oE th bod in o-eneral and th brain in par-
ticular. Barcroft ( 1920) de ribed three type 
of ano ia ba ed on th fun tional di turbance 
in the ph iology of re pi ration: ( 1) the anoxic 
type (due to def cti ve o ygenation of th 
blood in th 1 u ng ) ; (2) the an mic type (in i-
dent to a lowered apacity of the blood to 
arr ox gen)· and (3) the tagnant type (the 
re ult of a lowing of movement of blood 
through the apillary tern). To th e thre 
type Peter and Van lyke (19 2) ha e added 
another: (4) the hi tiotoxic type (in which 
there o cur an int rferen e with interval re -
piration, the oxygenation of th ti sue them- · 
elve ) (Figure 6). he p ific etiology and 
mechani m of these typ will be given brief 
attention. 
A no ic A noxia.-In the production of this 
type of ano ia we have a con iderable num-
ber of causes which may be responsible. In it 
are to be found a variety of conditions not 
uncommonly experienced in medi al practice. 
Three ubgroup of cause may be di tin-
guished: (a) mechanical interference with pas-
sage of air into the alveolar sacs, (b) a decrease 
in oxygen tension in the inspired air, and 
( c) certain congenital cardiac lesions which 
limit the amount of blood reaching the lungs. 
In any of these ituations both the o ' ygen and 
cai;-bon dio id tension in the blood become 
lowered, so that even that o, ygen which is 
present in the blood i not readily available 
to the ti ue . 
Mechanical defects in the respiratory apparatus in-
clude ob tru tive occlusion of the upper air pas ages 
by foreign bodie , by acute inflammatory le ions of the 
throat (tonsillar .ab ce s with rupture) , ervical tis-
tue (relluliti of th neck) or of the larynx and tra-
chea (diphtheria), or by throttling in as ault or hang-
ing. Intcrf erence with respiration in the lungs them-
selv may oc ur in uffusion of tb se spa e by fluids 
(drowning, pulmonary edema, pu from rupture of 
an ab ces of the lung or adjacent ti sues, blood from 
ruptured ancury rn) , or by thickening of the alveolar 
wall or o du ion of the entire ac by di ea proce e 
(pn umonia, tuberculosi , emphy erna, a thma, col-
lapse of the lung). Failure of the nervou centers 
would, of coune, play an important part in the produc-
tion of anoxia. h pre ent writer ha con idered the e 
po ibilitie in ca e of depression of th re piratory 
center by certain anesth tic agent notably nitrous 
oxide (Courville [1937, 1939]), but al o by ether 
( ourvill [1941 ]). ongenital defe t in th lung are 
rarely responsible for asphyxia in th newborn. 
( r a le ened oxygen ten ion in in pired air, 
ano, ia may re ult from the pre en e of a number of 
ga ub tances su h a nitrogen, or the presence of 
fume of ulfur, fermenting liquor , or decaying sub-
tance . Ev n the pre ence of foul air in mines (a ha 
already b n referr d to in the ection on hi tory) may 
cau serious if not fatal a phyxia. Suffocation by 
m ke in fire i another xam ple of thi mechani m. 
noth r mechani m whi h cau e thi t p of anoxia 
i that occurring in high altitudes. The long-recognized 
form of mountain ickne ha b n briefl referred to; 
th more modern t pc incident to air travel in rarefied 
atmo phere has re eived attention in the recent war. 
Insufficient aeration of the blood may occur in 
ongenital le ion of the heart and great ve el (septa! 
d ( ct , patent ductus) be ause much of the blood 
hunted by the Jung field. 
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Anemic A noxia.- This occur characteris-
tically in any form of anemia, resulting either 
acutely from hemorrhage or chronically by de-
struction of red cells or by fa ilure to produce 
them. Under these circumstances the oxygen 
anoxia after carbon monoxide, which inter-
feres with the oxygen-carrying power of the 
blood by production of methemoglobin. Poi-
oning by nitrate , chlor ides, and certain other 
chemicals also produces anemic anoxia. 
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Fig. 6.- Diagram illustrating types of anoxia. Column represen ting arterial blood ( ) and veno us blood (V) are uper-
imposed upon the oxygen di sociation curve. The black portion of the columns represents reduced hemoglobin, and 
the shaded portion, o ygenated hemoglobin. Jn the case of anemic anoxia th e dotted portion of the columns repre ent 
hemoglobin that i. either lost, as in true anem ia , or unfit for oxygen transport, a in arbon monoxide poi oning. Th 
perpendicu lar arrows denote the vo lume of oxygen give n up to the ti ssues from a unit of blood. (From Best and 
Taylor. Modified from Mean .) 
tension i normal, but not enough of thi ga 
can be carried ·by the deficient amount of 
hemoglobin. In this type of anoxia the itua-
tion i often relative, the evidence of impaired 
oxygenation making it appearance only on 
exertion. 
nder this de ignation may also be included 
tagnant A no ia.- Thi type i characteri -
tically seen in cardiac failure with slowed cir-
culation. The oxygen content and the oxygen 
ten ion in the blood are normal , but the 
oxygen a tuall supplied to the tissue i re-
duced incident to the slowed blood current. 
The failure of the circulation consequent to 
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surgical shock, if long continued, will produce 
tissue changes incident to the anoxia pro-
duced (Rand and Courville [1936]). 
Histiotoxic A noxia.- This has been de-
scribed by Peters and Van Slyke and is attrib-
A 
THE PATHOLOGIC PHYSIOLOGY OF 
CEREBRAL NECROSIS 
It has been recognized that the evil effects 
of anoxia are most evident in the tissues of the 
brain. It is true, however, that minor changes 
B' 
Fig. 7.- Phys iologi statt1 oE cerebral change incident to asphyxia. A. Pressure o[ 
oxygen in tissues. B. Increased circulator activity under conditions o[ minor oxygen 
want. C. Focal cortical necrosis after asphyxia showing changes about a dilated capi l-
lary with preservation o[ intercapillary tissues. D. howing relationship o[ necrosis to 
capillary blood vessel. 
uted to an interference with ti sue respiration 
by toxic substances such as cyanide. The cells 
are apparently unable to utilize the oxygen 
brought to them even though it i sufficient in 
amount and is under adequate tension.* 
are found in the viscera. For example, thick-
* This concept has al o been utilized to explain the action of 
alcohol (a well as of certain anesthetic agents) on the brain. The 
presence of alcohol in the tissue fluids is presumed to result in an 
interference with the use of oxygen. The resultant mild and recur-
rent form of anoxia is attributed to be the cause of cereb(al atrophy 
in chronic alcoholics. 
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erring and cellular infiltration oE the walls of 
the pulmonary alveoli, brown atrophy and 
focal necro is of the cardiac muscle fibers, 
necrosis of the liver lobules, chiefly in the re-
gion of the efferent vein, acute degeneration 
of the renal epithelium, cellular infiltration of 
the spleen, and hemorrhages in these organs or 
the membranous structure (pericardium, 
pleura, meninges) have been described (Cour-
ville [1939], literature). But these changes are 
not, as a rule, sufficient to cau e death. It is the 
cerebral lesions at least which produce the 
most cripplino- and fatal residual . To the pro-
duction of these lesions brief attention should 
be given. . 
It was learned experimentally by Gildea and 
Cobb ( 1930) that a temporary interference 
with the cerebral circulation produces areas of 
focal necrosis in the cerebral cortex. These 
H er de or areas of necrosis are now recognized 
to be the characteristic cerebral le ion of 
asphyxia (Courville [ 1937]). A car ful analy-
sis of these le ions makes clear that ( 1) the 
earliest evidence of the lesion is found in an 
enlargement of the perineuronal space asso-
ciated with moderate shrinkage of the nerve 
cell and degenerative changes in th urround-
ing interstitial tis ues; (2) the area of focal 
necrosi are u uall y found urrounding a 
dil_ated blood ve el; and (3) the larger cortical 
le ion are but a progressive fusion of these 
areas of focal n crosis. 
The co-ordination of impres ion as to the physiol-
ogy or oxygen on umption by the ti ue and ph ical 
clamag to the brain incident to anoxia may be as i ted 
by comparing the accompanying diagram by Barcroft 
(Figure 7, ) with th photomicrograph (Figure 7, C) 
showing the vidence of focal damage to the cerebral 
cortex in ca e of asphyxia. Barcroft' diagram was de-
signed to how the effect of oxygen pressure in the tis-
u . The dot in th center of ea h erie of concentric 
circle in repre nts a capillary containing oxygen 
with an oxygen pre ure of 30 mm. Hg. B tween the 
su ceeding cone ntric circles the oxygen pre ure falls 
5 mm. Hg. It is vident that at the point marked x 
the oxygen pre ure i zer_o and under ordinary cir-
cumstance , evidence of tis ue damage would o cur 
at the e point . It is as urned that additional capillaries 
(Figure 7, B) would open up to supply the deficiency. 
A tudy of photomicrographs. taken of_ the 5er_ebral 
cortex after asphyxia (as with mtrous oxide) mdicat~s 
that this po tulate doc not hold un~er _patholo_g1c 
conditions. The localization of destruct10n m the im-
mediate environs of the capillary implies to the con-
trary that the vessel, once the source of life-giving 
oxygen, has now become the ource of a noxiou pr?d-
uct which i histiotoxic and hi tiolytic in its behavior. 
Since, however, this va cular change is not uniform, 
only cattered areas of necrosi occur. Becau e nitrou 
oxide per se i not toxic, one mu. t ass_ume that .some 
additional factor must be responsible m the ultimate 
analysi . It may be that the accumulation of ca~bon 
dioxide in the pericapillary tissues because of a fa1l:ire 
to ab orb it by the chemically altered plasma flowmg 
with markedly reduced speed through the vessel (sta~­
nant anoxia) is primarily re ponsible. At any rate, it 
become visually evident that in anoxia there is a pro-
found disturbance in tissue re piration, in which there 
is a reverse o( the usual diffusion of oxygen through 
the tis ues. In this disturbed proce s the tissue fluid 
seem to play an important role. 
Therefore, in the ase of anoxia following 
nitrous oxide anesthe ia the pre ent writer ha 
presum d that these cerebral lesions occur pri-
marily as the result of a triple mechani m: 
( 1) th general reduction of oxygen tension 
in the blood, (2) a temporary cessation (or at 
least a marked slowing) of the blood current 
incident to the often attendant ardiac failure 
and (~) a dilatation of the small corti al blood 
ve els. It i the last of the e factor that ap-
parently determines the focalization of the 
early area of cortical ne ro i , a ugge ted b . 
the presence of an enlarged entral ve sel. As 
the situation grow more eriou , more or le 
of the va cular bed become dilated and ex-
ten i e le ions re ult from a onfiuen e of 
area of focal n crosi to form laminar degen-
ration, with ultimate fu ion of the e lamina 
to form ubt tal de tru tion f th corte . 
In hart, the cortical le ion ar the apparent 
combined result of two type of ano ' ia: the 
anox1 form and the ta nant form. But the 
details of the nature of the re ultant le ion 
will b re erved for th following e tion. 
OTE.- The bibliography will appear at the end of the 
article. (To be continued) 
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INTESTINAL OBSTRUCTION* 
CONRAD J. BAUMGARTNER, M.D. 
Intestinal obstruction, in spite of advances 
in diagnosis and management, remains one of 
the most serious of abdominal complaints. 
The incidence of obstruction is high, and 
the mortality rate everywhere remains too 
high. 
Exclusive of the subspecialties, we had 
11,590 major operations at the Los Angeles 
General Hospital from 1941 to 1945 inclusive, 
and 1,107 of these were for intestinal obstruc-
tion, a ratio of about one in ten. The mortal-
ity rate is comparable with that of similar 
large institutions. In 1940 McKittrick of the 
Massachusetts General Hospital reported a 
mortality of 18 per cent in operated cases. In 
1946 Caliban of the Johns Hopkins group re-
ported a mortality of 20 per cent. In our series 
of an identical group the mortality was 21 per 
cent. The Univer ity of Minnesota (Dennis) 
and the Cook County group (Griffin, Bartron·, 
and Meyer) report a mortality of 40 per cent 
in volvulu of the sigmoid and in the Los 
Angeles General Hospital the mortality was 
37 .5 per cent. 
TYPES OF OBSTRUCTIO 
There are e sentially two types of intestinal 
obstruction- the so-called simple obstruction 
and the strangulating obstruction. 
Simple obstruction is represented by those 
cases in which there is a blockage of the con-
tinuity of the bowel. In strangulating obstruc-
tion there is in addition a compromise of the 
blood supply. Common examples of imple 
*From the Department of Surgery, the College of Medical 
Evangelists. Read before the Twelfth Annual Clinical Congre s of 
the College of Medical Evangelists, March 10, 1947. 
obstruction are those caused by bands and ad-
hesions (75 per cent); common examples of 
strangulating obstruction are strangulated 
hernias, volvulus, intussusception and 25 per 
cent of obstructioi1s caused by bands and ad-
hesions. In McKittrick's series, 32 per cent of 
obstructions caused by bands and adhesions 
were strangulated and in Dixon's group at 
Mayo Clinic 26 per cent were strangulated. 
In the simple obstruction, death is caused 
by gaseous di tension, fluid and electrolyte 
loss, and possible toxic absorption. In strangu-
lating obstruction there is an additional fac-
tor of plasma and blood loss, shock, peritonitis, 
and actual necrosis of the bowel itself. 
~artwell has shown that death in the simple 
intestinal obstruction in the upper small 
bowel is due to electrolyte loss, particularly 
sodium and chloride, which can be controlled 
by intravenous saline solution. 
Wangensteen has proved that the gaseous 
distension is almost wholly due to wallowed 
air, and on the basis of these findings he intro-
duces the use of the indwelling ga tric siphon-
age. Fluid and electrolyte replacement in com-
bination with indwelling gastric siphonage 
have been accepted a the method of choice in 
treatment of imple obstruction, whereas early 
surgical interference is paramount in the 
strangulating lesion. 
The differential diagnosis between a simple 
and a strangulating obstruction is not easy. 
Wangensteen has stated that a differential 
diagnosis can frequently be made by spot ten-
dernes , the simple obstruction having no pain 
or tenderness between peristaltic waves, the 
strangulating obstruction, because of perito-
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n al irritation, having localized tenderne not 
as ociated with the peristaltic wave. In the dif-
fer ntial diagnosis, however, other factor 
mu t be taken into con icleration, a briefly 
outlined below. 
Differential Diagnosis 
I 1PLE A D TRA G LATIN G OB TR CTIO 
imp le 
PAI : 
l . Insidiou or abrupt 
2. Free in terval 
Vo "rIT1 c: 
1. Pre en t 
trangulatin 
J . udd n ev r most 
cases 
2. Constant with inter-
mitt nt exa erba tion 
1. Pre en L mor fre-
q uen Ll y 
APPE ARA OF PATJE T: 
1. ' arly no l ill l . Ill from start 
2. Painful e ' pre i n 2. Con tant painful ex-
onl y during coli pre sion mor dur in g 
3. Legs no t drawn up coli 
4 . Shock- n ever 3. L g likely drawn up 
ABDOMJ AL F1 Dl GS: 
l . Distension 
2. end rn ab nt 
3. Rigidity ab ent 
4. Ma ab ·ent 
5. H ernia ring empty 
6. Peristalti ound m e-
talli or bubbling with 




l . Distension 
2. T enderne s pre ent 
3. Rigidity sometime 
pres nt 
4. Mas often pre ent 
5. H ernia rings? 
6. P eri talsi m ay b e ab-
sent or low pit h eel 
1. Indicate only ob tru - 1. Indi cate onl obstruc-
tion tion in mo t ca e 
ABDO l{l AL TAP: 
l. Fluid never bloody 1. Bloody fluid alwa 
indi ate trangulation 
In differentiatin bet' een impl and 
strangulating ob truction, Finney re ently 
made thi tatem nt: "One rule can be fairl 
definitely laid dm n. Namely, if olicky pain 
continue after d compre ion of the t ma h 
and there ha been tim for even partial res-
toration of fluid balan , immediate urgi al 
exploration i ne es ary. " 
LARG BOWEL VER U SMALL BOWEL 
OB TRUCTIO 
The que tion as to whether an ob truction 
in the large or mall bowel can frequentl 
be determined by a careful history and physi-
cal examination. Obstruction of the recto io·-
moid area i the most frequent cause for large 
bowel ob truction. There the olon i nar-
rower and the lesion, usually carcinoma, i 
m re constricting than the right-sided lesion ~ 
Small-bow l ob truction is characterized b 
earl y vomiting and la te distensi n with X-ray 
findings of ga in the ma11 bowel with no gas 
under ten ion in th e empty colon. In the large-
bowel ob truction distension occur early 
vomiting lat , and the large bm el by X-ray 
under rraseou t n ion. In the flat plat 
X-ray th mi take of interpreting a mall 
bowel und r ten ion a being large bowel i 
occa ionally made. lthough large bowel ob-
tru ti on i primarily a losed loop affair the 
il eo a al valve i incompetent in pr babl 
20 per cent of patient . In the e, although ob-
truction be in the larae bowel , ga ma al o 
have reflux d into the small bowel. If the lea t 
doubt exi t , a barium en~ma should b made. 
VOLV LU 
Patient ufferina from a volvulu ar lik 1 
to have a udden onset. The patient appear 
ill from th on et and may be in ho k, and th 
pain i m re or le onstant. lthough when 
the patient i in ho k, pain ma not be ap-
parent. There is earl tenderne and ften 
rigidity. The e patient will often a ume a 
po ition of lying ither n ti) rirrht r left 
ide with 1 gs drawn up- th "position of 
reli f" a re ently de ribed b Evan and 
Big er. Th abdomen ma earl be ilent. 
pinal needle introdu ed into the abd minal 
avity is fr quentl a aluable aid. A blood 
tin ed return from abdominal tap indi ate a 
tran ulatin le ion. The X-ra u uall indi-
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cates obstruction and is no aid in differentiat-
ing a strangulating lesion. 
Volvulus of the large bowel occurs in a 
3 to 1 proportion in the sigmoid. The history 
of previous acute attacks of short duration plus 
the inability to introduce 500 cc. of water by 
enema has been considered diagnostic in vol-
vul us of the sigmoid by vVangensteen, Bar-
tron, Meyer, and others. 
INTUSSUSCEPTION 
The diagnosis of intussusception in chil-
<lren, with its frequency of a mass and fre-
quency of a bloody stool and the currant jelly 
on the rectal examining finger, should not be 
difficult. 
HERNIA . 
Strangulating internal hernias are rare, and 
the exact diagnosis is infrequently made be-
fore surgery. An X-ray finding, however, of 
loop of small bowel under · tension bunched 
primarily on one side or the other of the mid-
line should make one suspect paraduodenal 
hernia. Pain down the inner thigh should 
make one suspect obturator hernia, particu-
larly if by bimanual examination loops of 
bowel can be felt in either side of the pelvis. 
Diagnosis of strangulating external hernia 
hould be simple, and yet there are patients in 
whom the hernia is completely missed. This is 
particular I y true in the small femoral hernia. 
The importance of the necessity of routinely 
palpating the inguinal and particularly the 
femoral areas cannot be overemphasized, as 
local pain and tenderness will be absent in at 
least 20 per cent of patients. 
MANAGEMENT 
The following steps are suggested in the 
early management of a suspected strangulating 
obstruction. 
l. Do a careful history and physical exami-
nation, noting particularly the appearance of 
the patient. Note just how sick he is. Is he in 
constant pain? Are there peristaltic rushes with 
the pain? Is there eariy ·distension? Is there 
point tenderness between peristaltic waves? Is 
there a mass? Are the inguinal rings and 
femoral canals empty? Does a rectal examina-
tion reveal a mass or blood? 
2. Insert immediate nasal ind welling gas-
tric siphonage. The Miller-Abbott tube is fre-
quently impractical because of the difficulty 
of introduction beyond the pylorus. 
3. Start fluid electrolyte replacement im-
mediately and do urine and obtain blood for 
count and typing. 
4. vVhile the first electrolyte fluid replace-
ment is still running, the patient is taken to 
X-ray for a plate of the abdomen preceded by 
an enema. If in doubt between lower and 
upper bowel obstruction, a barium enema 
should be made. 
5. If after electrolyte replacement is well 
going and if crampy pain persists after the 
stomach is decompressed, the patient should 
be taken to surgery immediate! y and blood 
and plasma started before the abdomen is 
opened in all cases. 
6. Suction with indwelling tube should be 
considered an adjuvant in the diagnosis and 
treatment of intestinal obstruction, and should 
·never be allowed to act as a sedative to the sur-
geon who may awaken too late to find tha.t he 
has missed a strangulating intestinal obstruc-
tion. 
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THE RESPIRATORY RHYTHM IN NERVOUS 
DISORDERS* 
CLARENCE W. OLSEN, M.D. 
Of late years there has been growing inter-
e t in the re piratory rhythm in relation to 
variou nervous disorders. Two circumstances 
potent in stimulating thi interest are the r~­
markable _modifications of re piration in ome 
cases of epidemic encephaliti and the di cov-
ery that te tany can be produced in ome indi-
vidual by hyperventilation alone. 
The rhythm of re piration can be aff cted 
in everal ways. For the present purpose three 
fundamental types of dy rhythmia will be dis-
cu ed eparately, under the e heading : peri-
odic breathing, apnea, and hyperventilation. 
PERIODJ BREA THI G 
Our know]edo·e of di turbances in re pira-
tory rhythm an be tra ed back to the Hippo-
cratic writino-s, whi h contain a de ription 
of peri die reathing. hi abnormal rhythm 
i known a heyne- tok re piration. John 
Che ne (1 I ) d ribed it in nne tion with 
a ca e of apoplexy du to a h morrhagi 1 ion 
of the 1 ft erebral h mi ph r . William tokes 
(1854) mpha ized the terminal nature of the 
ympt m. Howe r, a imilar pattern i ome-
time o er ed durino· 1 p , fati ue, and low-
ered oxyo-en ten ion. It con i t of alternating 
period of arr tin , piration and regular re -
piration whi h ma build up to a peak of 
hyperv ntilation b tween o-radually d epen-
m and dimini hino- in piration . 
P EA 
pnea o.f two type , dependino- on the 
* From the Department of ervou 
Evangelist . 
i ease , ollege of Medical 
phase. of re piration in which the movements 
are suspended. 
Breath holding i a form of expiratory apnea 
that occur in cryino- children. After a full ex-
piration the child uddenly becomes ilent, 
with arre t in the e ' piratory phase. In conse-
quence of this, cyanosis, syncope, or even con-
v~l ion occur. Ne erthele , it is stated that 
neither death nor injury to the nervou ys-
tem result from thi type of attack. It is a 
m ptom of motion and one that is uncom-
mon after th age of five year . It will be 
noted that breath holding follows expiratory 
effort with on trict d glotti . 
The other type of apnea occurs in the in-
pirator plus . It i normally asso iated with 
physical effort, such a weight lifting, jumping, 
pu hino-, or training at tool. grunting type 
of expiration u uall y follows the p riod of 
apnea. Rep ated re piration of the grunting 
typ are commonly een in infant and also in 
adult who uffer fr m emotional tre . It oc-
cur with ano· rand fear , and it frequently ac-
ompanie pain. It i relat d to the Val alva 
phenomenon, and ma have erious phy ical 
n equen . The original de ription f this 
i quot d by Daw on a follm : If th glottis 
be do ed after a de pin piration, and a trenu-
u and prolonged r pirator effort be made, 
u h I re ure an b xerted on the heart and 
intrathoraci es l that th movement and 
flow of the blood are temporarily arre t d. 
HYPERP A 
I t i. not a ne\ ob rvation to recogniz that 
heavy breathino- frequ ntl a ompam mo-
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tional tef}sion. Many individuals who hyper-
ventilate constantly are unaware of it. They 
are, however, almost without exception con-
scious of certain ymptoms that can be initi-
ated or aggravated by voluntary forced res-
piration. 
In 1920 Collip and Backu studied the ef-
fects of hyperpnea on the carbon dio ide com-
bining power of the plasma, the carbon diox-
ide tension of the alveolar air, and the ex re-
tion of acid · and basi phosphate and am-
monia by the kidney. Al o in 1920 Grant and 
Goldman reported th experimental produc-
tion of tetany by forced re piration. Barker and 
Sprunt (1922) ob erved tetany as ociated with 
hyp rventilation in "a psychoneurotic pati nt 
conval scent from encephaliti ." With the e 
observations a a tartino- I oint, th r have ap-
peared duri1w th pa t twenty-five year nu-
merous article dealin with the phenomena 
asso iated with hyperventilation. 
The important hernical chang in the 
alveolar air, the blood pla ma, and the urin 
are briefly a follows: The carbon di xide ten-
sion of the al eolar air i diminish d by half· 
the carbon dio ' i e combining p wer of th 
pla ma drop orrespondinaly, and ther is 
di tinct increa e in the alkalinit of the blood; 
in th urine, th re i d r ased acidity with 
lower d ont nt of ammonia, and incr a ed 
concentration of pho phate , accompanied by 
diure i . 
h remarkable mptom of voluntar 
hyperpnea ar d rib d b Be t and Taylor 
(1945), u ing the data ollected by Fidlar. 
Th r ma be exhilarati n r collap e. T tan 
is evid nt in aryin d QT e and in variou 
mu 1 group . common effect i a peculiar 
chang in th expre ion of the , du to 
contra tion f th urrounding mu le , and 
e p ially th inner part f the upper lid. 
Trem r and even clonic movement an 
oc ur. T mperamental hange ar apparent. 
Th ubje ti e xp ri n s are numerou . 
They have been compared to mild intoxica-
tion , or feelings experienced in sudden rise to 
high altitude. On recovery, the individual may 
reco<mize that his senses have been dulled ap-
preciably. 
CLI ICAL CORRELATION 
Nielsen and Roth (1929) made a tudy of 
the correlation of re piratory tracings with 
clinical diagnos s. They had available 20,000 
spiroonms recorded by th Benedict-Roth ap-
paratus, incidental to the determination of 
metabolism. "An irregular irregularity of the 
in piratory and expiratory lines" they found 
to be a ociated with clinical diagnoses of 
"hypoten ion, neuroti and p y hotic tat s, 
mu ou coliti and endo rin di turbances." 
The author conclude that the r pirator 
t pe ar not au ed by abnormal physical 
state . 
Fin singer, ( 1943) al o u ing the Benedi t-
Roth tracings, found frequent ighina and 
major fluctuation of the re piratory depth to 
be trongl indi ative of psy honeuro i . The 
greate t inciden of irreo-ularity curs in 
an i t neuro i . i hina i al o more frequent 
in hizophreni than in n rmal individual . 
rwin and Barry (1940) ob erv d a r la-
tion between frequent p riod of apnea in ex-
piration (expirat ry plat au ) during day-
dreaming in normal and chizophr nic . 
he relation b tween h p rv ntilation and 
all kind of phy i al omplaint ha be n em-
pha iz d repeatedly. r pr entati e discu -
ion i that of Stead and Warren (1 43). Tran-
ient hange in the el trocardiooTam and the 
le tro ncephalocrram hav been definite! re-
lated to the effe t of hyperventilation. The 
latt r l1ange are aagra ated b h p 1 emia. 
DJ C ION 
Th writer i impre d with th fa t tha 
tran i nt di turbance of re piratory rh thm 
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are capable of producing definite changes in 
body chemistry, accompanied by disturbing 
symptoms. The idea that the changes must 
always be transient seems to be implied in 
many reports bearing on the subject. This is 
not reasonable, and it is likely that as our 
knowledge of clinical correlations accumu-
lates, it will be evident that disturbances of 
respiratory rhythm continued over a long time 
result in certain irreversible alterations in the 
nervous system, both focal and diffuse. 
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PHYSICAL MEDICINE AND MEDICAL EDUCATION 
(Continued from jJage 34) 
ecl ip es th Ii ht that might com from a tudy 
of the d nami of th di ea proce ." H 
added, "W tak u h a primar on ern for 
the cause a perfe tl y natural. I wonder if w 
don't exclud th reby me oth r very impor-
tant a pe t f di a e? ... Witn th mgu-
lar fre hn f Howard Ru k' idea upon th 
po sibiliti of int lligent convalescent care . 
. .. If we had car d a mu h for therapy a for 
etioloo· , , hould ha littl e to learn from 
Ru k, in t ad of mu h." 
To the ph ician who i int re ted in phy i-
cal medi in , it i pl a in to ob er e that 
medi al du ator hav ing the road vision of 
Calvin and reo·g fore e advan e and tran i-
tion in m di al ducation whi h indi ate a 
di er ion f inter t of m di al clucator from 
their preoccupation with etiol gy and an acl-
van ement into a tag in whi h therapy 
begin to a ume it rightful place in medi al 
education. It i rea urino-, mor ver, to per-
ceive that proper attention to the treatm nt of 
the patient a a per on and a a whole i begin-
ning to re ei e riou con ideration. er-
tainl y, the importanc of the maintenanc of 
dynamic quilibrium will be om mor and 
more appar nt a thi nev trend de elop and 
just a certainly, phy ical medicin will on-
tinu to fora- to th front a thi trend be-
om more ident. 
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CURRENT COMMENT 
CHOLESTEROL METABOLISM * 
WALTER E. MACPHERSON , M .D. 
There is much well-merited current inter-
est in chronic degenerative di eases. As a mat-
ter of opinion, it seems entirely probable that 
the most important future development in 
medicine will be founded upon an increase in 
knowledge of the basic etiologic and metabolic 
factors that contribute to the development of 
the respective patholoo-ic states that constitute 
these chronic disease processes. 
Even though the apparent clinical manifes-
tations of this group of diseases are conspicu-
ous among those individuals who constitute 
the older age group, there is evidence in up-
port of the opinion that many of the chronic 
degenerative processes have their inception 
early in life. After many years of inconspicu-
ous or undemonstrable development, they may 
abruptly make their unwanted pre ence 
known, and one is surprised at so sudden an 
appearance of such a full-grown and ex ep-
tionally well-armed and well-protected army. 
It is too apparent that mo t of th se di ea e 
processe are not cured, and it i indeed a chal-
lenge to recognize that even area onably ade-
quate defense i not uniformly applicable. 
One of the most prevalent and important 
of these chroni deo-enerative disea s i athero-
clerosi . Mu h i known about it pathology 
and its clinical re ult. Little i under tood as 
to it etiolog . One of the mo t accepted 
opinions is that there is some direct relation-
hi p between the metabolism of fat and the 
* Fro1?1 the Department of Internal Medi ine , ollege of Medical 
E vangeh t . 
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production of arteriosclerosis . Studies in this 
field seem to incriminate cholesterol and 
cholesterol metabolism as important etiologic 
factors. The absorption of sterol from the in-
testines is under normal conditions practically 
limited to cholesterol and irradiated ergo -
terol. It is well known that cholesterol is syn-
thesized within the body. It is chiefly a prod-
uct of metabolism or of body synthesis, becau e 
it is not ordinarily eaten in any quan tity as 
such. Where and how such synthe is occurs i 
unknown at the pre ent time, and the exact 
nature of its precursor is also poorly under-
stood. Current evidence is in favor of the liver 
as the place where most cholesterol synthesi 
occurs, but much investigation must be made 
before this i clarified. I t is well known that 
the ynthe is of cholesterol take place fa ter 
on a high fat diet than when the fat intake i 
low. The quantity of cholesterol produced 
within the body may be increa ed not only b 
eating cholesterol but al o by eating any fat 
if the intak i suffi iently high. What the re-
lationship is between carbohydrate, protein, 
and cholesterol metaboli m i far from lear. 
Regardle s of the relative quantity of calorie-
producing fo d that are eaten, hole terol i 
continually being formed and destroyed or 
eliminated. Either a positive or a negati e bal-
an e may be found at any o-iven time, d pend-
ing upon the e perimental condition or the 
metabolic condition that exi t . 
That chol terol is important to normal 
metaboli m and health cannot be que tioned. 
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Too frequently it is considered an enemy 
rather than an essential to normal metabolism. 
For example, it is a precursor to bile acids, a 
precursor to steroid hormones, a regulator of 
cell permeability, an insulator for axons, and 
perhaps has other important functions. Just 
why chole terol is found within the wall of 
arteries in certain ubjects and may be entirely 
absent in others is for future investigation to 
decide. 
All'indications support the assumption that 
cholesterol itself is not the only factor that 
causes arteriosclerosis. It is entirely probable 
that certain metabolic processes that may pri-
marily have no direct relationship to the in-
gestion or synthesis of cholesterol, or even to 
blood cholesterol levels, may be influential in 
causing cholesterol to be deposited within 
atherosclerotic areas in arterial walls. It is ob-
vious that before much progress can be made 
in the prevention or treatment of arteriosclero-
sis, many of these present unknowns must be 
investigated and solved. 
w ALTE R E. MACPHERSO ' M .D. 
BOOK REVIEW 
Paren teral Alimentation in Surgery; With Special Ref-
erence to P rotein and Amino Acid . By Robert El-
man , M.D . Price 4.50. Pp. 284, ill.: N ew York: Paul 
B. Roeber, In ., 1947. 
Parenteral alimentation may be ranked as a 
major contribution in m di ine along with 
a eptic surgical technic or anesthesia. Thi 
book deal with parenteral feeding of nutri-
tional sub tances, but exclude drug , era, and 
therapeuti agent . A brief history, including 
many failure , is given of parenteral alimenta-
tion and a good outline of th work done in 
the pre ent centur . 
Althou h the title of th book might ug-
ge t it value only in urgical ca es, thi di -
u ion i ju t a applicabl to m dical a to 
urgical patients. 
comprehen ive study i made of water and 
electrolyte need , in luding differences be-
tween water and alt need , clinical manife ta-
tion , acid ba e balance, and daily require-
ments. Calori need and vitamin need are 
likewise adequately considered, including 
therapeutic appli ation. 
A large ection of the book is devoted to a 
study of protein need , clinical manifestations 
of deficienci s, and methods of maintaining 
i1itrogen balance by parenteral admini tration. 
A chapter is devoted to clinical manife tations 
of protein deficiency, acute and chroni . Two 
chapt rs are given to method of parenteral 
protein administration ; one i on plasma and 
blood transfu ion, another on amino acid and 
hydrolyzed protein. Much of the u ce sin ad-
mini tering amino a id has come in recent 
years, the author being one of the workers in 
this fi ld. 
The author conclude with ummanzmg 
chapter on a practical program for parenteral 
alimentation and clinical results. He is not un-
mindful of the fact that there i much to be 
learned yet in producin()" a more effective pro-
tein product for parenteral alimentation. 
HAROLD R. KELLY, M.D. 
This week , Doctor, you'll be 
taking some of your patients off coffee 
And ·ou know from exp ri n e that they' ll 
resist less- and find it easier to follow "doc-
tor 's orders"-if you rccomm.end Postum in -
stead . ' 
To help you to help them Callow )Ollr good 
advi e , we 'll be happ to ' encl one week's 
uppl y o( Po tum, free of barge, to each of 
·our patient ' ho ought to give up offee. 
Fill out coupon at right. Mail it to Po tum , 
Bo, 57 , Battle reek , lichigan , gi ing our 
patients ' names and address s. Very promptly , 
they wil l rcceiv with your compliments and 
ours- a free week' .. uppl of Po. tum. 
rn sus ptible individuals ex essive use of 
caffein produce. abnorma l acid secretions that 
harmful! · affe t the lining of the ·tomach. 
Caffein al so is a . timul a nt that a t on the 
brain and entral nervous s stem. Many peo-
p l seem to drink ffe or tea without ill -
!Tect- for other. , even one or two ups may 
result in indig stion, hyp rtension apcl sleep -
less nights .. ee "Ca[Jein and Peptic leer" by 
Drs. }. A . Roth , A. C. Ivy, and A.]. Atki11 011 
-11. M. . journal, ov. 25, 19N. 
PO STUM A PRODUCT OF GENERAL FOODS 
1r------------------------------------------; 
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• • I I ! Name ..................... ........................... .. ........................................ ' 
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A NEW THERAPEUTIC TOOL 
· UTILIZING MI CROW A VE FREQUENCIES 
For the first time in medical and electronic history, the special characteristics 
of MICROWAVE FREQUENCIES can now be utilized for medical use. The 
Raytheon Microtherm operates on a wave length of approximately 1 % that 
of short-wave equipment. Among the therapeutic advantages offered by the 
MICROWAVE FREQUENCIES are the following: 
Greatly increased absorption rate results in more thorough heating 
of tissue in minimum time, with a minimum of cutaneous heating. 
Penetrating heat precisely controlled and applied to small areas such 
as sinuses, neck, eyes, joints, or to larger areas such as chest or back. 
(Directional characteristics similar to those of light). 
Convenience and ease of application, director beamed like a spot-
light ... self-supported, no weight or pressure on patient, area ex-
posed for examination, no electrodes to fit. 
Independently conducted tests by leading physiatrists indicate that application 
of MICROW AVE FREQUENCIES will greatly expand the art of heat therapy. 
Furnished complete with three directors for treating large, medium, or small 
areas. Plugs into any 115 volt, 60 cycle A.C. circuit. 
DETAILED TECHNICAL BULLETIN MAILED ON REQU EST 
• 
Western Surgical Supply Company 
133 East 4th Street 
Long Beach 2 
1926 Wilshire Boulevard 
Los Angeles 5, California 
689 So. Fair Oaks Avenue 
Pasadena 2 
VII 
535 "E" Street 
San Bernardino 
THE HARROWER LABORATORY is pledged to serve the 
best interests cf public health and the allied professions 
of medicine and pharmacy. The guiding principles of the 
Harrower policy are: 
1. Research dedicated to the development and perfection 
of scientific diagnostic and therapeutic agents. 
2. Manufacturing conducted under the most rigid modern 
standardization and control systems. 
3. Promotion and distribution in strict conformity with the 
highest standards of professional service. 
